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(54) Tide: METHOD FOR CONTROLLING THE BRIGHTNESS LEVEL OF A SCREEN DISPLAY 
(57) Abstract 

A method of controlling the brightness level 
of a screen display having a matrix of pixels that 
each have a brightness level controlled by a first and 
second voltage (Vcolumn. Vrow) includes maintain- 
ing the first voltage (Vcolumn) of each pixel at a 
preselected voltage level. The second voltage level 
(Vrow) is controlled and adjusted depending on the 
ambient light conditions. The second voltage is in- 
creased during daytime conditions to increase the 
brightness of the screen display and decreased during 
nighttime conditions to decrease the brightness of the 
display. The ambient light conditions are determined 
by using a light-sensitive sensor at terminal (48) or 
a manually adjustable control at terminal (50). 
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METHOD FOR CONTROLLING TOE BRIGHTNESS LEVEL OF A SCREEN DISPLAY 

BACKGROUND OF THE INVENTION 

This invention relates to a method of controlling the brightness of a 
screen display in response to changing environmental light conditions. 

A variety of electronic screen displays are commercially available. As 
a result of improvements in technology, screen displays are being used for an 
increasing variety of applications. Some of those applications result in the 
screen display being used under a variety of environmental conditions. One 
example is having a visual screen display mounted within an automobile, A 
driver's or passenger's ability to view the screen while traveling in a vehicle 
is affected by the outside light conditions, for example. Different levels of 
screen brightness are required during daytime hours as compared to nighttime 
hours. Accordingly, there is a need for an efficient and relatively simple way 
of adjusting the brightness of a screen display in response to environmental 
light conditions. 

This invention provides a method of adjusting the brightness of a screen 
display depending on ambient light conditions. The method of this invention 
can be implemented through software or relatively simple dedicated circuitry 
that can be included with a screen display control. 

SUMMARY OF THE INVENTION 

In general terms, this invention is a method of controlling the 
brightness level of a screen display having a matrix of screen pixels that each 
has a brightness level controlled by a first and a second voltage level. The 
method includes five basic steps. First, maintaining the first voltage of each 
pixel at a preselected voltage level. Second, a current screen display 
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brightness level is determined. The next step is to determine an ambient light 
condition. The current brightness level is then compared to a desired 
brightness level that corresponds to the determined ambient light condition. 
Lastly, the second voltage of each pixel is adjusted when the current brightness 
level does not correspond to the desired brightness level so that the brightness 
level of the screen display is adjusted and corresponds to the desired brightness 
level, given the current ambient light conditions. 

Various features and advantages of this invention will become apparent 
to those skilled in the art from the following detailed description of the 
preferred embodiment. The drawings that accompany the detailed description 
can be described as follows. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a diagrammatic illustration of a visual screen display. 

Figure 2 is a schematic diagram illustrating a model of a pixel from the 
screen of Figure 1 . 

Figure 3 is a graphical illustration of the relationship between screen 
brightness and voltage. 

Figure 4 is a schematic diagram of the preferred circuitry for 
implementing the method of this invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Figure 1 schematically illustrates a visual display screen 20 that 
includes a matrix of pixels 22. Those skilled in the art will appreciate that the 
pixels 22 illustrated in Figure 1 are much larger than they would be in an 
actual embodiment and that only a few pixels are shown for illustration 
purposes only. The pixels 22 are arranged in a matrix of a plurality of rows 
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and columns. Each pixel, therefore, has a row and column location or 
identifier on the screen 20. 

Each pixel 22 can be modeled or represented by a capacitor. Figure 2 
illustrates a capacitor 24 having a top plate 26 and a bottom plate 28. The 
capacitor 24 is a model for a screen pixel 22. The total voltage on the 
capacitor 24, which is equal to the difference between the voltages on the plate 
26 and the plate 28, determines the brightness of the pixel. Accordingly, the 
entire screen 20 can be modeled by a matrix of capacitors 24, each having a 
voltage that determines the brightness of that particular pixel. 

The capacitor further serves as a good illustration of a screen pixel 
because, as mentioned above, each pixel has a row and column location. In 
screen displays such as electroluminescent displays, each pixel is controlled by 
two voltages; a row voltage and a column voltage. In the illustration of 
Figure 2, the voltage on the plate 26 corresponds to a column voltage and the 
voltage on the plate 28 corresponds to a row voltage of each pixel. 

Figure 3 is a graphical illustration 30 of a relationship between screen 
brightness and the voltage of each pixel. A threshold voltage 32 preferably 
is within the range from approximately 120 volts to about 160 volts. As can 
be appreciated from the illustrated curve, as the total voltage on each pixel 
increases, the brightness of the screen increases. Accordingly, the brightness 
of the screen can be controlled by adjusting the voltage on each pixel. 

The method of this invention includes controlling the brightness of the 
screen by adjusting the row voltage of the screen pixels. Preferably, the row 
voltage is adjusted within a preselected range 34. The column voltage is 
preferably maintained at a preselected value. Since the column voltage is 
constant, adjusting the row voltage changes the total voltage on the pixels. 

The row voltage preferably is adjusted or changed to a different value 
for daytime, twilight and nighttime conditions. Although it is presently 
preferred to have preselected voltages for each of the three mentioned 
conditions, it is within the scope of this invention to permit the row voltage 
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to be varied to any value within a range such as the range 34. In Figure 3, 
the voltage value 36 corresponds to a preferred total pixel voltage during 
nighttime conditions. Similarly, the voltage 38, which equals the threshold 
voltage, is a preferred total pixel voltage for twilight conditions and the 
voltage 40 is a preferred total pixel voltage for daytime conditions. During 
the daytime, when the ambient light is typically more intense, the screen must 
be brighter in order to be seen, compared to nighttime conditions when a 
lower brightness level would be acceptable. 

Figure 4 schematically illustrates a circuit 42 designed according to this 
invention. The circuit 42 includes a circuit block 44 having a DC/DC 
converter with a feedback input that is coupled with to an OR gate 46. The 
input 48 to OR gate 46 preferably is coupled to a light-sensitive sensor that is 
capable of detecting the amount of ambient light in the general vicinity of the 
display screen. The input 50 to the OR gate 46 preferably is coupled to a 
manually controllable adjustment switch or knob that allows a user to select 
the screen brightness level depending on the ambient light. For example, the 
control coupled to the input 50 can be a rotary knob having three settings; one 
corresponding to daytime, one corresponding to twilight and a third 
corresponding to nighttime conditions. Either the sensor 48 or the control 50 
produces a signal indicative of the ambient light conditions. 

The DC/DC converter of circuit block 44 produces a constant column 
voltage at the output 54. The row voltage for the pixels is produced along the 
output 56. The row voltage is varied depending on the input from the sensor 
48 or the control 50. The circuit block 44 preferably includes software or 
dedicated circuitry for comparing the current row voltage on the output 56 
with a desired row voltage that corresponds to the ambient light condition as 
determined by the sensor 48 or the control 50. When the current row voltage 
is not the same as a desired row voltage, given the ambient light conditions, 
the DC/DC converter 44 changes the row voltage so that it is equal to the 
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desired voltage. Therefore, the total voltage on the screen pixels is changed 
and the screen brightness is adjusted according to the ambient light conditions. 

Those skilled in the art will realize that a variety of photo-sensitive 
sensors are commercially available for accomplishing the purposes described 
5 above. Further, the circuit 42 is intended as a schematic example of one 
embodiment of circuitry for accomplishing the method of this invention. 
Those skilled in the art will realize that a variety of circuit components and/or 
microprocessors are commercially available for accomplishing the method of 
this invention. 

10 The foregoing description is exemplary rather than limiting in nature. 

Variations and modifications to the disclosed embodiment will become 
apparent to those skilled in the art that do not necessarily depart from the 
purview and spirit of this invention. Accordingly, the legal scope of this 
invention can only be determined by studying the appended claims. 
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CLAIMS 

What is claimed is: 

1. A method of controlling the brightness level of a screen display 
having a matrix of screen pixels that each have a brightness level controlled 

5 by a first and second voltage value, comprising the steps of: 

(A) maintaining the first voltage of each pixel at a preselected 
voltage value; 

(B) determining a current screen display brightness level; 

(C) determining an ambient light condition; 

10 (D) comparing the current brightness level from step (B) with a 

desired brightness level corresponding to the ambient light condition from step 
(C); and 

(E) adjusting the second voltage of each pixel when the current 
brightness level does not correspond to the desired brightness level from step 
15 (D) to thereby adjust the current brightness level of the screen display so that 
it corresponds to the desired brightness level. 

2. The method of claim 1, wherein step (B) is performed by 
determining the current second voltage level of the screen pixels. 

20 

3. The method of claim 2, wherein step (D) is performed by 
comparing the current second voltage level of the screen pixels to a desired 
second voltage level associated with the desired brightness level. 

25 4. The method of claim 3, wherein step (E) is performed by 

changing the current second voltage level to the desired second voltage level 
when the current second voltage level is not equal to the desired second 
voltage level. 
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5. The method of claim 1, wherein step (C) is performed by 
detecting ambient light intensity in an area near and exterior to the screen 
using a sensor that is responsive to ambient light intensity. 

6. The method of claim 5, wherein the sensor produces a first 
signal that corresponds to a daytime desired second voltage when the ambient 
light condition corresponds to a daytime condition and a second signal that 
corresponds to a nighttime desired second voltage when the ambient light 
condition corresponds to a nighttime condition, 

7. The method of claim 1 , wherein step (C) is performed by a user 
manually manipulating a control to a condition corresponding to the ambient 
light condition as perceived by the user. 

8. The method of claim 7, wherein the control produces a first 
signal that corresponds to a daytime desired second voltage when the ambient 
light condition corresponds to a daytime condition and a second signal that 
corresponds to a nighttime desired second voltage when the ambient light 
condition corresponds to a nighttime condition. 

9. The method of claim 8, wherein step (B) is performed by 
determining a current second voltage level of the screen pixels and wherein 
step (D) is performed by comparing the current second voltage level of the 
screen pixels to the desired second voltage corresponding to the signal 
produced by the control. 

10. The method of claim 9, wherein step (E) is performed by 
changing the current second voltage level to the desired second voltage when 
the current second voltage level is not equal to the desired second voltage 
level. 
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1 1 . The method of claim 1 , wherein the matrix of screen pixels are 
arranged in a plurality of columns and rows and wherein the first voltage of 
each pixel is a column voltage and the second voltage of each pixel is a row 
voltage. 

5 

12. The method of claim 1, wherein a difference between the first 
and second voltage levels defines a total voltage level for each pixel and 
wherein step (A) is performed by determining a range of second voltage levels 
within which the second voltage level varies depending on the desired 

10 brightness level and selecting the first voltage level such that the total voltage 
level for each pixel is greater than a threshold voltage level where the screen 
display has a minimum acceptable brightness level, using the determined range 
of second voltage levels. 
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